Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.004 Å; R factor = 0.057; wR factor = 0.186; data-to-parameter ratio = 21.4. organic compounds o1444 Kumar et al.
In the title compound, C 32 H 26 Cl 2 N 2 O 3 , the piperidone ring adopts a chair conformation and the proline and pyrrolidine rings adopt envelope conformations. The indane ring system is essentially planar with an r.m.s. deviation of 0.011 Å for the non-H atoms. The dihedral angle between the two chlorosubstituted benzene rings is 63.69 (10) . Intramolecular C-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds may influence the molecular conformation. In the crystal structure, molecules are connected into layers by weak intermolecular C-HÁ Á ÁO hydrogen bonds.
Related literature
For cycloaddition reactions, see: Dondas et al. (2004) ; Boruah et al. (2007) . For applications of pyrrolizines, see: Boruah et al. (2007) ; Dimmock et al. (2001) ; El-Subbagh et al. (2000) ; Lee et al. (2001) ; Liddell (1998) . For puckering parameters, see: Cremer & Pople (1975) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 2; Àz þ 1; (ii) Àx þ 2; y þ 1 2 ; Àz þ 3 2 .
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 for the construction of five membered heterocycles (Dondas et al., 2004; Boruah et al. 2007) . The pyrrolizine substructure occurs in many natural products of potential use in medicine and agriculture (Liddell, 1998) . Heterocycles with piperidine sub-structures display important biological activities, such as cytotoxic (Dimmock et al., 2001) and anticancer properties (El-Subbagh et al., 2000) besides being useful as synthons in the construction of alkaloid natural products (Lee et al., 2001) . In view of the biological importance of aforementioned heterocycles, the crystal structure determination of the title compound was carried out and the results are presented herein.
19-[(E)-4-Chlorobenzylidene
The molecular structure of the title compound is shown in Fig.1 . The piperidone (N1/C8-C12) ring adopts a chair conformation [Q = 0.608 (3) Å, Θ = 37.4 (3)°, φ= 59.8 (4)°; Cremer & Pople, 1975] . The proline ring (N2/C22-C25) and the five membered pyrrolidine ring (N1/C10/C11/C13/C14) adopt envelope conformations [puckering parameters Q = 0.398 (3) Å, φ = 269.4 (4)° and Q = 0.470 (3) Å, φ = 214.4 (3)° respectively]. The indane ring system is essentially planar with an rms deviation of 0.011 Å for the non-hydrogen atoms. The dihedral angle between the two chlorophenyl rings (C1-C6) and (C27-C32) is 63.69 (10)°. In the crystal structure, molecules are connected into layers by intermolecular weak C-H···O hydrogen bonds (Table 1 , Fig. 2 ).
Experimental
A mixture of 3,5-bis[(E)-(4-chlorophenyl)methylidene] tetrahydro-4-(1H)-pyridinone (0.100 g, 0.291 mmol), ninhydrin (0.052 g, 0.291 mmol) and proline (0.033 g, 0.291 mmol) were dissolved in methanol (10 mL) and refluxed for 30 minutes.
After completion of the reaction as evident from TLC, the mixture was poured into water (50 mL). The precipitated solid was filtered and washed with water to afford the product which was recrystallised from ethyl acetate to reveal the title compound as yellow crystals.
Refinement
Atom H1O2 was located in a difference Fourier map and refined freely. The remaining H atoms were positioned geometrically [O-H = 0.86 (4) Å and C-H = 0.93-0.98 Å] and were refined using a riding model, with U iso (H) = 1.2U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0343 (9) 0.0231 (7) 0.0303 (7) 0.0004 (7) 0.0238 (7) 0.0030 (6) O2 0.0299 (8) 0.0265 (7) 0.0239 (7) −0.0057 (7) 0.0199 (7) −0.0006 (6) O3 0.0230 (8) 0.0262 (7) 0.0299 (7) −0.0067 (6) 0.0169 (7) −0.0007 (6) N1 0.0182 (8) 0.0210 (7) 0.0211 (7) −0.0033 (7) 0.0121 (7) −0.0020 (6) N2 0.0238 (9) 0.0227 (8) 0.0191 (7) −0.0050 (7) 0.0123 (7) −0.0038 (6) C1 0.0239 (11) 0.0296 (10) 0.0326 (10) −0.0059 (9) 0.0195 (10) −0.0061 (8) C2 0.0252 (11) 0.0354 (12) 0.0370 (12) −0.0043 (10) 0.0215 (11) −0.0087 (9) C3 0.0251 (11) 0.0282 (10) 0.0271 (10) −0.0037 (9) 0.0161 (10) −0.0078 (8) C4 0.0225 (11) 0.0310 (10) 0.0256 (10) −0.0063 (9) 0.0148 (9) −0.0084 (8) C5
0.0213 (10) 0.0292 (10) 0.0241 (9) −0.0007 (9) 0.0151 (9) −0.0035 (8) (16) C17-C18-C19 120.7 (2) C2-C1-C6 121.0 (2) C17-C18-H18A 119.7 C2-C1-H1A 119.5 C19-C18-H18A 119.7 C6-C1-H1A 119.5 C18-C19-C20 118.1 (2) C3-C2-C1 119.3 (2) C18-C19-H19A 121.0 C3-C2-H2A 120.4 C20-C19-H19A 121.0 C1-C2-H2A 120.4 C19-C20-C15 121.8 (2) C2-C3-C4 121.0 (2) C19-C20-C21 127.7 (2) C2-C3-Cl1 119.65 (18) C15-C20-C21 110.51 (19) 
